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Alternative Options for Deflating
Education Expenditures Over Time

Thereiswidespread interest in the problem of
how to compare nominal education spending figures
from different pointsintime or place. Therearetwo
distinct policy concernsinvolved:

a) Policymakerswant to know if, at asingle pointin
time, federal aid to education isbeing distributed
fairly between localities. If the cost of educationin
different statesor regions differs, then a given number
of dollarsin aid to onelocation will purchase a
different quantity of real resourcesthan that number
of dollarsin aid will purchase to another location. A
similar question arisesin large or diverse states,
wherethe cost of living (and thusthe cost of educa-
tion) may vary considerably by urbanicity or geo-
graphic location. If these states seek to equalize
spending or state aid between districts, an equalization
of nominal dollars may not provide an equalization of
real resources.

Richard Rothstein
Lawrence Mishel
Economic Policy Institute
Washington, DC

b) Policymakerswant to know if, for aparticular
district, state or nation, the productivity of education
spending isgrowing or declining over time. An
industry’ s productivity growsif itsoutputs grow
faster than itsinputs. Education analysts have no
satisfactory way to measure the industry’ s output,
although test scores are used asaproxy. But even if
this problem were addressed satisfactorily, wewould
till not know whether the productivity of education
was growing or declining unlesswe can properly
measure inputs. Thisisbecause, in any geographic
location, the value of dollars spent will change over
time because of inflation. Assume, for example, that
measured school outputs have been unchanged from
Year 1to Y ear 2, but per-pupil spending has doubled.
If inflation from Year 1 to Y ear 2 has been 100
percent, then school productivity will have been
unchanged because output did not grow and neither
didinput (grow or shrink). But if inflation fromY ear
1to Year 2 hasbeen 50 percent, then school produc-
tivity would have been cut in half. Thus, the proper
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measure of inflation is necessary to make accurate
assessments of historical changesin education pro-
ductivity. Becausethewillingness of the public and
legidlatorsto increase education spending is depen-
dent, in part, on judgements about whether past
increases have been well spent or wasted, aproper
analysis of inflation has great practical importance.

This problem of making proper inflation adjust-
ments as a basisfor making judgements about pro-
ductivity existsin all economic sectors, not only
elementary and secondary education. Inthe public
sector generaly, thereiswidespread policy concern
about the extent to which expenditures have appar-
ently increased in recent decades, without an apparent
corresponding improvement in the quality or effi-
ciency of the servicesprovided. Americans pay
higher taxes and receive public serviceswhose
quality, when not in decline, does
not seem to improve commensurate

many future dollarswould berequired to providereal
increasesin services, over and above the funds
required to offset inflation. In general, thisestimate
must largely be based on patterns of inflation from the
recent past.

Thereisalso widespread policy concern about
the extent to which non-public human services
expenditures have al so apparently increased in recent
decades, and thereisgreat confusionin our public
debate about the extent to which these expenditures
represent real increases or simply compensate for
inflation. The clearest example of thisisin medica
care: considerable political energy wasexpendedin
thelast year over whether various proposalsto budget
morefundsfor Medicare represented “ cuts’ from
previousfunding levelsor simply “restrained growth”
infunding. Much of the debate over President
Clinton’' sfailed proposal to provide
universal health care coverage

with our higher payments. It isnot
only school officials, but all govern-
ment, whose credibility islow, in
part because Americansbelieve
their tax revenues simply disappear
into abloated, bureaucratic hole: In
thelast quarter century, government
spending jumped from 26 to 31
percent of our gross national
product, while schoolsare not
noticeably better, police protection
has apparently declined, mail is
delivered less often, streetsare
dirtier, and roads have deteriorated.

..there is widespread
policy concern about
the extent to which
expenditures have
apparently increased
in recent decades,

without an apparent
corresponding
improvement in the
quality or efficiency
of the services
provided.

concerned the extent to which
various elementsof his(and others’)
proposalswould providereal new
health care servicesto Americans, or
would, instead, stimulate greater
inflation in health careresulting in
more money being spent for the same
services.

In sum, there aretwo clearly
distinguishable problemsin educa-
tion cost adjustment theory. Thefirst
isacross-sectional problem: adjust-
ing nominal dollars so that the real

Thisapparent conflict between rising public expendi-
turesand declining quality of public servicemay be
one of the causes of the resistance to taxation which
increasingly affects public decision-making. If
inflation in public services has been greater than
expertsusually estimate or than the public perceives,
then real expendituresin public services may have
increased less than public debate assumes. A proper
understanding of recent inflationin public servicesis
critical to decision-making about future appropria-
tions because | egislators generally must decide how
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purchasing power of expenditures can be compared
between different geographic locationsat agiven
pointintime. Thisisrelated to the widely appreci-
ated differencesin the“cost of living” in different
areas. The second isalongitudinal problem: adjust-
ing nominal dollars so that thereal purchasing power
of expenditures can be compared between different
points of timefor the same geographiclocation. This
isrelated to the widespread appreciation of the effects
of “inflation.” For overwhelming practical reasons,
solving thesetwo problems may require different
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conceptual approaches. Wewill return to this point
later in this paper.

Inareport weissued in November (Rothstein
and Miles 1995), we began to deal with the problem
of making longitudinal adjustmentsfor inflationin
education. Following apath suggested by William
Baumol, we noted that inflation in school spending
would normally be higher than the consumer price
inflation with which most of us arefamiliar; so, to
understand what portion of the nominal spending
increases for education we should attribute to infla-
tion, we sought to use amore appropriate index than
the* consumer priceindex” used to measureinflation
in the economy asawhole. For purposes of that
report, we utilized amodified version of the“ ser-
vices” index calculated by the Bureau of Labor
Statistics (BLS).

Wewill not review the details of
that argument here, but have attached
the relevant sections of that report as
Appendices 1 and 2 to this paper. We
planto continueto work on these
issues, and we know that others, more
expert than ourselves, have done and
continueto do important work here.
In this paper, we state some of further
guestionswe are now exploring and
describe our current thinking about
how to answer these questions.

Question 1: Does a specific inflation
index for education mask the public
choices we make?

The report by Hanushek et al. (1994) states that
productivity of public e ementary and secondary
schoolsisdeclining. Hanushek’ sanalysisisbased on
hisclaim that real expenditures havetripled since
1960. Thisclaim, inturn, assumesthat it is appropri-
ate to compare current expendituresto those in 1960
(and other years), after adjusting earlier expenditures
by the “ Gross National Product deflator.” For
practical purposes, this adjustment issimilar to the

The inflation rate
chosen makes a
large difference
in one's
measurement of

school spending.

more common adjustment made by other analysts
(see, for example, Odden 1992, 10) who usethe
“consumer priceindex” to convert nominal to rea
dollar expenditures.

Asnoted, we have argued that because educa-
tionisaninherently low productivity industry in the
sensethat cost efficiencies are hard to achieve,
analysts should not assume education facesan
averageinflation rate. A consumer priceindex
measuresthe averageinflation of al goodsand
services, weighted by their importancein the con-
sumption of urban families. A GDP deflator mea-
suresthe averageinflation of consumption, invest-
ment, government purchases and net exportsinthe
economy. We suggest that a“ net services’ index
corresponds more closely to theinflation facing
industries such as education where cost efficiencies

are hard to achieve.

Theinflation rate chosen
makesalargedifferenceinone's
measurement of school spending.
Switching from the average
consumption index, the CPI-U, to
the net servicesindex lowersthe
estimate of the real growth of per
pupil spending over the 1967-91
period from 99.2 percent to 61.1
percent, agrowth roughly 40
percent less. Using a GDP price
index would suggest 121 percent
growth, or doublethat shown if
inflation were measured by net
services.

In response, Hanushek and Rivkin (1996, 4)
notethat “if school expenditureisdeflated by an
output deflator—such asthe GNP deflator—changes
inthe series of real expendituresindicate changesin
society’ sresourcesthat are devoted to education.”
This, they add, “yield[s] an indication of society’s
overall resourceinvestment in schooling.” Tracking
society’ sinvestment isuseful, but thisis not theissue
addressed in our previous report where we examined
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how much theinputsinto the education processgrew:
did schools have more teachers, books, facilities, etc.
with which to educate students and from which we
can expect better education outcomes? Hanushek and
Rivkin’smethod can’t answer this question.

Second, if education and GDP are both adjusted
for inflation by the sameindex (the GDP deflator),
then the computation of education spending asashare
of GDPisequivalent to asimpler calculation where
no adjustment for inflationismade (i.e., just use
nominal dollars). That education’s share of GDPin
nominal termsisessentially what one expectsgiven
Baumol’ sdisease, aswould betrue in many industries
(depending on demand el asticities) which havelow
productivity. Inthese situations, more spending
(proportionately) isneeded each year in order to keep
the samereal resources (staff, facilities, etc.) available
to students. It ispossible that
education’ s share of nominal GDP
will grow whileits share of real
(inflation-adjusted) GDPwill not, a
manifestation of higher inflationin
education.

Doesthismean that the growth
of education’ s share of GDP, or total
spending, squeezes out other spending
or consumption? It certainly means
we spend more nominal dollarson
education, but the pattern of produc-
tivity and inflation across sectors
described by Baumol meansthat
spending can declinein sectorswith
above average productivity growth.

Consider two extreme exampl es, education ana
personal computers. Because of different rates of
technological change (see Appendix 1), inflation has
been much higher in education than in manufactured
productslike personal computers. The cost of
delivering education services hasincreased rel atively
rapidly, whilethe cost of comparable-quality comput-
ershas actually declined. Doesthe fact that we now
spend more of “ society’ sresources’ on education
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The reason for
attempting to
measure inflation
in education is to
measure the

growth of inputs..

mean that we must sacrifice spending on personal
computers? Not at all. We can spend more on
education precisely because we do not need to spend
more on computers, as computers become less
expensive.

In summary, we do not accept the
Hanushek-Rivkin attempt to defend their adjustment
of education spending by the GNP deflator, rather
than a services deflator more appropriate to educa
tion, by arguing that this method best illustrates socia
choices. If onewantsto analyze the growth of inputs
availableto schoolsthenit is necessary to take into
account theinherent difficulties of achieving cost
reductionsin education, afactor which leadsto higher
inflation facing schools. Thefact that education’s
share of spending has grown isjust another manifesta-
tion of Baumol’ sdisease. Thefact that education’s
share of nominal spending has
grown tellsus nothing about
whether its share of real resources
has grown.

Question 2: Is the inflation in
education best measured by
examining changes in the prices of
education inputs, like teachers and
textbooks?

In short, the answer to this
guestion, wethink, is“no,” despite
thefact that we ourselvesuse, in
our own work, theterm “inflation”
to describe input price changesin
education.

Thereason for attempting to measureinflation
in education isto measure the growth of inputs(i.e.,
translate increased spending on inputsinto a“real”
growth of inputs). Thereisno developed theoretical
consensus about how to measure productivity (and
thusinflation) in public or private services. Inthe
manufacturing sector, thetask isrelatively straightfor-
ward. Economistscalculatethevalue of enterprise
shipments and subtract the cost of purchased inputs,
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yielding aresulting “value added” which includesthe
productivity of the enterprise’ slabor and capital. In
public sector serviceslike schoolsor welfare services,
however, there are no shipments generating revenues
from which purchased inputs can be subtracted.
Thus, we arefaced with the challenge of directly
deflating nominal value-added, achallenge not faced
in the manufacturing sector wherereal valueaddedis
aresidual after real purchased inputs are subtracted
fromreal shipments.

Note that the private sector methodology de-
pends on the valuation of both purchased inputs and
purchased outputs. But thereisno way to pricethe
outcomesof education. Thus, wereit even possibleto
accurately count the changing nominal prices of real
resources purchased by school s (inputs other than
employment related costs), and to separate these
pricesinto a“real” component
(increased resources) and acompo-
nent which represents priceincreases
for the same resource, we would still
not have an estimate of real value-
added because such an estimate
requires avaluation of shipmentsor
output whichisunavailablein
education.

Question 3: Do price increases
necessarily reflect “inflation” if the
price increases do not result from
either new resources or higher
quality?

Aswe hopeto show, thisisanother way of
posing the question which hasrecently been empha-
sized by Chambers and Fowler: “What isthe differ-
ence between * expenditure’ and ‘ cost’ 7’

We begin to answer this question by asking why
policymakers and the public want to know the educa-
tioninflation rate. Thereason, it seemsto us, is
"accountability.” Wewant to know how much of the
priceincrease of education (rising per pupil spending)
isthe“fault” of elementary and secondary institutions,

.there is no way
to price the
outcomes of

education.

and how much isbeyond their control. If the price of
education has gone up because school administrators
have“hadto” pay morefor education inputs, our first
inclination isto increase the amount of money we give
schools, to compensate educational institutionsfor
their higher expenses. But if the price of education
has gone up because school administrators have
chosen to spend more money, then we may want
schoolsto demonstrateimproved outcomesto justify
thisincreased spending.

A complication arises, however, whenwetry to
definewhat it meansto “choose” to spend more
money. Clearly, if administrators add more resources
(for example, lowering class size by adding more
teachers), thisisachoicefor which we hold adminis-
trators accountable—outcomes should improve asa
result. Or, if administratorsadd more money by
upgrading the quality of resources
(for example, hiring teacherswith
more advanced degrees, or from
more prestigious universities, for
whom higher salaries must be paid),
thistoo isachoicefor whichwe
should hold administrators account-
able.

But what if per pupil spending
goes up because school administra-
torsdecideto pay school teachers at
above market rates? The higher
saary level might be morethanis
necessary to attract the desired
quality of college graduatesinto the teaching profes-
sion, or it might be more than is necessary to attract
better quality teachersfrom neighboring school
districts (because salariesin the district are already
higher than those in neighboring districts). Inthese
cases, economistswould say teachersreceive “rents’
in addition to their market wages.

The question we poseisthis: Should “rents”
paid to teachers or to other education inputs be
considered acost over which education institutions
have no control? When we apportion theincreasesin
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pricesof school inputsinto the expenditures attribut-
abletomore (or higher quality) resources or to higher
prices paid for the same resources, into which cat-
egory should “rents’ be assigned?

Inour view, “rents,” becausethey arewithinthe
control of education institutions and are not externally
imposed higher costs, should be counted asreal
expenditures, not attributableto inflation. Inother
words, if school districts chooseto spend morethanis
necessary for agiven collection of education inputs,
districts should be accountabl e to the public for
improved resultsfrom such decisions, in away that
districts should not be held accountablefor price
increases of inputswhich are beyond the districts
control. And, we emphasize again, when we say that
districts should be accountable for unnecessary
expenditureswe do not suggest that these expendi-
tures arewrong or that the public
should prohibit them. Necessity is
not the only basisfor public deci-
sion-making. Wewould also add
that the change in the size of “rents’
in education over time may not be
guantitatively large enough to
materially affect inflation measures.

..If school
districts choose to
spend more than is
necessary for a
given collection of
education inputs,

districts should be
accountable to the

If wewant, therefore, to define
inflation in education as only those
priceincreases over which educa-
tion institutions have no control, we
cannot calculateit simply by
compiling aweighted average of
actual prices paid by educationa
ingtitutionsfor their variousinputs. Wemust find a
way to estimate what thoseinstitutions “would have”
paid if marketsfor the provision of each of those
inputs were fully competitive.

public for

from such

The distinction we make hereissimilar to that
made by Chambers and Fowler (1995) and by Fowler
and Monk (forthcoming) between “expenditure” and
“cost.” Asthey seeit, “cost” isthe minimum school
districts must pay to obtain needed inputs. “Expendi-
ture” iswhat school districts actually do pay, includ-
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improved results

decisions..

ing what they term “ discretionary” factorsin pay-
ment. They have assumed, then, the challenge of
constructing an education “cost” index which consists
only of those prices schools must pay.

Thus, Chambers and Fowler describe districts
competition for teachersin terms (among other
factors) of the concentration of teachersin acounty
who work for asingledistrict. Astheory predicts,
they find that teacher salaries are lower wherelarge
percentages of teachersin acounty are employed by a
few large districts. Teacher salaries arelower where
districts have monopsonistic power over their employ-
ment. Thisisshown intable 3.1 of Chambersand
Fowler (page 37): in countieswherethelargest
district has no more than 5 percent of total county
enrollment (and thus, class sizesand other factors
being equal, employsno morethan 5 percent of the
county’ steachers), teacher salaries
are 7.9 percent higher than in monop-
sonistic countieswhereall teachers
are employed by asingle county-wide
district.

Wediffer with Chambersand
Fowler, however, inthat they con-
sider that the single-district county
has ateacher “cost” whichis7.9
percent lower than that of adistrict in
the 5 percent enrollment category. In
effect, they claim that the large
district experiencesalower inflation
rate than the small district. We, on
the other hand, consider this negative
rent imposed on teachers by the single-district county
by dint of its monopsonistic power to be a* discretion-
ary” factor. If weassumethat prior-year expenditures
for teachersin each district of type = 100 and we were
to decompose per-pupil spending increasesfor the
single-district county, wewould still assign 7.9
percent of the teacher cost to inflation, for this
represents an increased cost the district would have
had to pay wereit behaving in acompetitive fashion.
Because of its market power, thisdistrict isableto
hold its per-pupil spending increases below the rate of
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inflation, without any reduction in real resources
provided to pupils.

We take the argument a step further. We can
imagine atable similar to Chambers' and Fowlers
table 3.1 in which teacher costs wereindexed, not by
the concentration of enrollment (i.e., teachers) ina
county’ sdistricts, but by the concentration of all
college graduatesin acounty employed asteachers by
school districtsin that county. We suspect there
would be similar results: countiesinwhich alarge
proportion of college graduates were employed as
school teacherswould have lower average teacher
salariesthan would countiesin which asmall propor-
tion of college graduates were employed as school
teachers.

This suggests that to construct a specific educa
tion priceindex, it would be more appropriateto
utilize, asthe component representing
teacher salaries, an index represent-
ing the prices (salaries) of all college
graduatesin aregion who are
substitutable for teachers. In other
words, ateacher cost index, to reflect
inflation in teacher salaries, should be
based on the salaries of “compa-
rable” workers, not on teachersalone.
Only in thisway can the effects of
market imperfectionsin education be
reduced.

We have used the exampl e of
concentration of teacher employment
toillustrate these problems of calculating inflation
because Chambers and Fowler have provided such
useful datain table 3.1. However, we conclude this
section of our discussion by observing that the
concentration of teacher employment by asingle
district, or by al districts relative to other college
graduates, is probably not the most significant
“discretionary” factor which causesthe actua in-
crease in teacher salariesto deviate from the true
inflation rate for teachers. The most significant
market imperfection undoubtedly remainsthe cultural,

..a teacher cost
index, to reflect
inflation in

teacher salaries,
should be based

on the salaries of
"comparable”
workers, not on
teachers alone.

historic, and current discriminatory practicesthat
foreclose other traditionally “male”’ occupationsto
many female college graduates. Thisisprobably the
largest single factor causing salaries of college
graduates generally to exceed salaries of comparable
teachers. We cannot say whether, at the present time,
thisgender stereotyping causes adifferencein rates of
changeinteachers' vs. comparable college graduates
salaries. But, to the extent that it does create different
rates of change, an employment cost index that
reflects comparable college graduates will contain a
smaller proportion of women, and thus describe a
truer measure of inflation, than an index of teachers
alone.

While, as discussed in another section of this
paper, we believe that asectorally-specificinflation
index may betoo difficult to construct and may not be
the most useful for policy purposes, we have no
theoretical disagreement in principle
with asectorally specific index, an
education priceindex. Our point
hereisonly that, if an education
specificindex isdesired, itscompo-
nent parts should not be the prices
of the actual inputs used by schools,
but should be the prices of
“comparables’ or “substitutables’
(weighted by therelative importance
of theseinputsin education),
because only by using such surro-
gates can the impacts of wage
setting in education and its quality
effect bejudged. Only inthisway
can aninflationindex tell the public how much more
schoolshave “had to” pay for similar resources.

Question 4: Can an education price index be prop-
erly used to interpret changes in spending for
components of education spending?

Hanushek and Rivkin not only adjust total per
pupil spending by the GNP deflator, based on the
argument on “ opportunity costs’ described above,
they then go on to adjust specific components of
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education spending by this deflator aswell, an
operation which we can’t understand, evenintheir
own terms of social choices. Thus, they note, thereal
inflation-adjusted (based on the GNP deflator) “ daily
wage” of teachers has risen from $34.20in 1890 to
$182.80in 1990. Weregard the deflation of one
specific input, like teacher salaries, by an
economy-wide deflator as being even less meaningful
than the deflation of asingle sector like education by
an economy-wide deflator. Indeed, wethink thatitis
not even meaningful to deflate theinput by an educa-
tion specific deflator.

Assumethat we have an education priceindex
(or aswe suggest below, abroader servicesindex) by
which we can track changesin real education spend-
ing over time. What if wewant to know how much
teacher salaries have risen over time or how many
teachers can be hired based on a certain salary pool—
what deflator should weuse?

Our answer to thisquestion
depends on why wewant to know.
Here are the possible answers:

* |If wewant to know whether
teachersgenerally areoverpaid
or underpaid in market terms,
wewould calculate their real
salary patterns using an em-
ployment cost index for compa-
rable workers (college gradu-
ates). Asexplainedinthe
previous section, use of such an
index would effectively explain whether schools
were using monopsonistic power to “ underpay”
teachers, or whether teacher unionswereusing
monopolistic power towin “rents’ for teachers.

* If wewant to know whether teachers pay has kept
up with (or exceeded) the “ cost of living,” we
would deflate their salaries by the consumer price
index, for thiswould tell uswhether their salaries
in different periods enabled them to purchase

..inflation rate for
services like
education was an
average of 6.7
percent a year,

compared to 5.8
percent for consumer
purchases and 5.4
percent for the GNP.
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more or less of thetypical collection of goodsand
services purchased by urban consumers.

* |f wewant to know whether teacher salariesare a
greater or smaller share of total school expendi-
turesthan they werein an earlier period, we
would not deflate the salaries at all. We would
simply calculate the sharein nominal terms. Note
herethat, aswe described above, if teachers
represent agreater share of all school expenses,
thisdoes not represent districts’ greater opportu-
nity cost for hiring teachers. If the employment
cost index for comparable college graduatesrose
faster than the overall education cost index, and if
the book publishing index rose more slowly than
the overall index, districts could spend arelatively
larger share of their total expenditures on teach-
ers, and arelatively smaller share of their total
expenditures on textbooks, without having to give

up real textbook resourcesin order to

meet their teacher payrolls.

Question 5: Should the ““Net Ser-
vices Index”” be extended and made
more generally available?

In Where’s the Money Gone?
we calculated the real growth of per
pupil elementary and secondary
education spending from 1967 to
1991 by subtracting the cost in-
creases attributable to inflation. As
table 1 shows, we concluded that the
inflation rate for serviceslike educa-
tion was an average of 6.7 percent ayear, compared
to 5.8 percent for consumer purchases and 5.4 percent
for the GNP.

Sincethe publication of thisresult, we have
received inquiriesfrom many scholarsand practitio-
nerswho wanted to know if we could either providea
“net servicesindex” for other locations and/or time
periods, or whether we could provide arelatively
simple guidefor how these scholarsor practitioners
could makethe cal cul ations themsel ves.
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Table1.—Growthin per pupil spending using different inflation measures, 1967-91
Per pupil spending
Current 1991 dollarsusing 1991 dollars 1991 dollars
dollars net servicesindex using CPI-U using GDP

Year
196667 $687 $3,456 $2,794 $2,513
1990-91 5,566 5,566 5,566 5,566
Change, 1967-91
Dollars ($) 4,879 2,110 2,772 3,053
Percent (%) 710 61.1 99.2 12.2
Inflation
Tota (%) 403.7 306.7 265.8
Annual (%) 6.7 5.8 54
SOURCE: Rothstein and Mishel, unpublished tabulations.

We made these calculations for the nation as a
whole, aswell asfor each of 9 sampledistricts. We
calculated inflation by taking the “ Services’ index
published by the BL S, and then removing from this
index the items attributabl e either to medical care or
to shelter rent. In practice, because the BLS already
publishes a*“ Services, Less Medical Care Services’
index, it was necessary for usto remove the shelter
rent components, using raw data provided to usby the
BLS. The specific methods used are described in
Appendix 2. The processwas cumbersome and time
consuming, largely because the weights of rent and
medical careintheoverall servicesindex changed at
varioustimes during the 24 year period we studied.

After all thiswas done, however, we found that
the “ net servicesindex” rose at approximately the
samerate asthe “services’ index before medical care
and shelter rent were extracted; over the entire 24 year
period, the servicesindex rose lessthan 1 percent
more than the net servicesindex. (With 1967=100,
the 1991 index number for net services (national) was
503; for all services (national) it was 508). While
medical care serviceshad morerapid inflation than
servicesgenerally, shelter rent had lessrapid inflation

than services generally, and these mostly cancelled
each other out.

Thiswas also the casefor thelocal indiceswe
constructed, but to alesser extent. Some local net
servicesindicesvaried by as much as 8 percent from
the corresponding local servicesindices. Still, these
were not large differences over a 24 year period.
Thus, we concluded, given the parallel trends, that it
might be easier for future research simply torely on
the serviceindex.

We emphasize, however, that the rough corre-
spondence between the services and net services
index, both nationally and in sub-national areas, is
purely coincidental. Thereisno economic phenom-
enon that we can think of that would explain why
shelter rent and medical careinflation would movein
oppositedirectionsof roughly the same magnitude. 1f
indicesweredesired for other locations, or other time
periods, the coincidence might be duplicated or it
might not.

Weare currently in the process of updating the
net servicesindex for the 1995-96 school year, and
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will beinterested in seeing whether the coincidental
correspondence of the servicesand net servicesindex
continuesto hold in themorerecent period. If we
could be confident that the unamended servicesindex
presented an accurate reflection of inflation in elemen-
tary and secondary education, thiswould greatly
simplify our work and that of other analysts.

We hopeto test the correspondence of the
services and net servicesindex for asmany years
prior to 1967 asit is possible to do. We also hopeto
test thiscorrespondence for intermediate periods, such
as periods dating from 1970, 1975, 1980, and 1985.
If therough parallelism holdsfor these earlier and
intermediate periods, we would recommend use of the
easily accessible servicesindex for adjustment of
“real” education expenditures.

Thiswill not enable usto
understand the growth of education
spending as far back as 1890, as
Hanushek and Rivkin wish to do,
but it will cover most of the years
with which current debates about
education productivity are con-
cerned. Anindex going back to
1890 would necessarily be specula-
tive, based not so much on data, as
oninvestigations of economic
historianswhose interpretation of
economic trends might be used to
establish relationships between a
surrogate servicesindex and the
growth of GNP.

Question 6: Is the “Net Services Index” (or all
services index) preferable to a specific education
price index for understanding inflation in education?

Wethink yes, for two practical reasons. First,
because government statistical agencies, likethe BLS,
have not published or even computed priceindices
which usetherelative importance of specific educa-
tion inputs, we believeit to be practically impossible
for education researchersto reconstruct the prices of

..we urge the use
of a broader
services-type
index which
reflects inflation
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comparableinputs sufficiently far back intimeto be
useful. Theonly effort to do so, that of Kent Halstead
(1983), resulted in an education price index going
back only to 1975. Since, for example, considerable
public debate now takes place about education’s
purported productivity decline since the 1960s,
Halstead' sindex is not adequate to inform participa-
tion in that debate.

Wedo not, however, disagreewith current
effortsto create across sectional cost of education
index, without historical data, such asthat partially
proposed (for teachers) by Chambersand Fowler
(1995). Indeed, we are great admirers of these efforts.
Asweindicated earlier, these remarkabl e efforts will
prove enormously useful to equalization and other
fund-distribution tasks. But examination of the
enormity of thetask attempted in Chambersand
Fowler must lead to the conclusion
that such atask would not be
possiblefor historical data, withits
need for very specific dataon things
like crime rates, amenities, etc.
Therefore, evenif desirable, con-
struction of such anindex for
understanding inflationisnot
practical.

in services like
education.

Asamore practical aternative,
we urgethe use of abroader
services-typeindex which reflects
inflation in serviceslike education.
While such anindex may differ in
important respectsfrom amore
specific education index, both in the
types of inputs counted and their rel ative importances,
thisindex islikely to be amore accurate surrogate for
asectorally specific index than anything el se now
availableor likely to be so. Itiscertainly likely to be
more accurate than either the consumer priceindex or
the GNP deflator, which most education analysts have
inappropriately been satisfied with.

Second, problems of inflation affect not only
education but other ssimilar human services: child
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welfare services, law enforcement services, €etc.
Giventhedifficulty of constructing asectorally
specific education index going back very far intime, it
ispractically inconceivable that analysts could
develop similar indicesfor each of these sectors. It
should berelatively easy to test whether the types of
inputs and their relative importancesare similar in
each of these human services. We suspect that they
areand if thissuspicion iscorrect, public policy
debateswould benefit considerably from having a
single human servicesindex that could be used to
understand how thereal costs of human servicesin
education and other similar sectors have changed.
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Appendix 1

Inflation and the Measurement of
School Spending

In 1967, public elementary and secondary
school's spent $29.6 billion, or $687 per pupil enrolled
in gradesK—12. By 1991, spending jumped to $229.4
billion, or $5,566 per enrolled pupil. However, the
fact that per pupil spending grew by 710 percent over
thisquarter century does not tell usthe degreeto
which we have devoted morereal resourcesto educa-
tion. Much of thisincrease has been caused by
inflation: the prices of most goods and services
purchased by schools have gone up each year.

For instance, if food pricesrise by 5 percent,
families must increase their food budgets and expendi-
turesby 5 percent just to maintain their food con-
sumption. Similarly, schoolsfaced with a 10 percent
riseinthe price of textbooks must increase textbook
spending by 10 percent to provide studentswith the
same number of textbooks. To measure historical
growth of real per pupil resourcesrequires knowledge
of theinflation, or priceincreases, in goods and
services purchased by schools. What wewant to
understand isthe degreeto which morereal resources
are now used by schoolsand, if so, whether greater
resourceintensity generates better outcomes.

Examinations of changesin school spending
over time must use some measure of inflation to
convert 1967 spending to itsequivalent in 1991
dollars. We can then speak of “real” (or “inflation-
adjusted”) as opposed to “nominal” (“unadjusted”)
school spending growth. Most analysts makethis
conversion by use of the“consumer priceindex for all

1 EricHanushek deflates school expendituresusing the" GNP deflator,"
not the consumer priceindex (CPl) (Hanushek et a. 1994; Chubb and
Hanushek, 1990). The GNP deflator, however, suffersfrom drawbacks
that aresimilar, though not identical, to those of the CPl. A GNP price
index reflectsthe pricesof al componentsof final demand (consump-
tion, investment, government purchases, exports, and imports) andisno
more representative of school input pricesthan isaconsumptionindex
likethe CPI-U. Schoolsareunrepresentative of average usersof fina
product asthey are unrepresentative of urban consumers.

urban consumers’ (CPI-U), the conventional measure
of inflation provided by the BLS.* Using the CPI-U,
$687 in 1967 dollars becomes $2,794 in 1991 dollars.
Inreal terms, therefore, per pupil expenditureswent
from $2,794 to $5,566, or a quarter-century jump of
99 percent. AsBenno Schmidt claimed, we “roughly
doubled” real school spending.

Itisprobable, however, that use of the CPI-U
for this purpose causes an overstatement of school
spending growth. Theinflation rate for school
purchasesislikely to be greater, and will continueto
be greater, than the average urban consumer’ sprice
inflation that the CPI-U isintended to measure. Table
2 reviewsinflation rates for arange of goods and
services. These data show that price increasesfor
particular items can be different from priceincreases
for the“average” itemsincluded in the market basket
of goods and services used to cal culate the CPI-U.
For instance, inflation in medical care (681 percent)
from 1967 to 1991 was much greater than the average
for dl items, whileinflation in commoditieslikefood
and manufactured products (344 percent) wasless
than the average. Becauseinflation ratesvary widely
among particular items, it isimportant to determine
carefully the appropriate inflation index to usefor
converting nominal spending into real changes.

If afamily bought the average market basket of
goods and servicesin 1967, and then spent 408
percent morein 1991, it could still buy similar goods
and servicesin 1991 because “all items” inflation was
408 percent. But consider afamily that purchased an
above average amount of medical carein 1967 and
whosetotal spending also increased by 408 percent by
1991 (i.e., lessthan the medical inflation of 681
percent). Inorder to maintainitsstandard of living in
other respects, thisfamily would have been forced to
reduce the amount of medical care services (or an
equivalent amount of other spending) it purchased by
about athird, because medical care pricesrose faster
than average prices. In contrast, consider afamily
that purchased an above average amount of commodi-
tiesin 1967 and whose spending al so increased by
408 percent by 1991. Thisfamily could improveits
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Table 2.—Sdlected inflation rates, 1967-91
Inflation index
(1982-84=100) Inflation
1967 1991 1967-91 (%)
All items (CPI-U) 334 136.2 308
All commodities 36.8 126.6 244
Food 341 136.3 300
Other commodities 38.6 121.3 214
All services 28.8 146.3 408
Medical care 26.0 177.1 581
Other services 29.3 143.3 389
SOURCE: Indices from Bureau of Labor Statistics (BLS) as presented in Economic Report of the President (February 1995),
Table B-61, p. 344.

living standards, purchasing significantly more
commodities (or other items), because commodity
inflation (344 percent) wasrelatively low.

Table 2 aso showsthat pricesfor commodities
have grown more slowly than pricesfor all services
(344 percent vs. 508 percent). A similar contrast is
evident when food and medical careareremoved from
their respective groups: nonfood commaodity (prima-
rily manufactured goods) inflation was 314 percent,
roughly two-thirdsthe 489 percent inflationin
“services other than medical care.”

Inflation in services exceedsinflation in goods or
commodities because productivity (theincreasein
output per empl oyee hour worked) has grown more
slowly in services. Productivity growth in manufac-
turing, for instance, has allowed industrial firmsto
reducetheir costs (or at least slow the growthin
costs) and thereforeincrease the prices of manufac-
tured products more slowly or not at all. In contrast,
many service-sector firms cannot automate their
production as manufacturers do; these servicefirms,
for whom it ismore difficult to achieve productivity
growth, have had to increase pricesfaster than
average. Often cited examplesinclude barbersand
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orchestras: barbers cannot greatly increasethe
number of haircutsthey perform per hour, and
orchestras cannot perform music with fewer musi-
cianseach year. Theseinsights—that disparitiesin
inflation mirror differencesin productivity growth,
and that industries (i.e., services, barbers, orchestras)
inwhichitishard to achieve productivity growth will
have higher than average inflation—are associated
with the work of William Baumol (Baumol 1967;
Baumol, Blackman, and Wolff 1989). Baumol refers
to low productivity sectors as having a*“ cost disease,”
and thefaster inflation in sectorswith relatively slow
productivity is generally referred to asthe “ Baumol
effect.” Table 3 elaborateshow differencesin produc-
tivity between industrieswill, in the context of a
national labor market, generate differencesininflation
rates. Table 3 alsoillustrates how differencesin the
price changes(i.e., inflation) of individual industries
aredriven by differencesin productivity growth when
all industriesincrease wages at the samerate, as
would be expected in anational |abor market, assum-
ing each industry'sworkforce has the same skillsand
education. Table 3 presents examples of two indus-
tries, each of which has 100 workers producing 1,000
unitsin year one. That is, the examplesare con-
structed so that both industries have the same produc-




Alternative Options for Deflating Education Expenditures

Table 3.—Therelationship between industry prices and productivity in anational 1abor market

Industry A Industry B
"Fast productivity" "Slow productivity"

Yex Yeax Percent Yex Yeax Percent

one two change one two change

Employment 100 100 0 100 100 0
Output (units) 1,000 1,100 10 1,000 1,000 0
Productivity (2)/(1) 10 11 10 10 10 0
Annual pay $20,000 $22,000 10 $20,000  $22,000 10
Price* $2,000 $2,000 0 $2,000 $2,200 10

* (annua pay X employment)/output units
SOURCE: Rothstein and Miles, unpublished tabulations.

tivity level of 10in year one. Because each industry
also paysitsworkersthe same (i.e., $20,000), they
also have the same price level inthefirst year of
$2,000 per unit.

What happensto the prices of the goods pro-
duced in these industries when oneindustry (Industry
A) experiences a 10 percent increase in productivity
but the other industry (Industry B) has no productivity
growth? We assume that wagesincrease by 10
percent (reflecting the 5 percent average productivity
growth in the economy—the average of 10 percent
and zero percent—and five percent inflation). In
Industry A, the productivity growth of 10 percent
offsetsthe 10 percent wage increase so that prices do
noincreaseinyear two. Industry B, however, enjoyed
no productivity growth but did face 10 percent higher
wages, the same asIndustry A. The result isthat the
price of Industry B's goodsincreased by 10 percent.
Thus, an industry that pays comparable wages, for
comparableworkers, but haslow productivity, will
experiencefaster inflation.

2 Notall productivity gainscomefrom reducing employment. Some
gains can bemade through work re-organization.

Education is subject to the Baumol effect
because productivity improvements from cost reduc-
tionsaredifficult to achievein education. In contrast,
manufacturing and telecommunicationsindustriesare
ableto automate work and find efficienciesin use of
materials; and thereby reduce the resources needed in
production and realize productivity gains. From 1967
to 1991, the private sector achieved productivity
growth of 1.1 percent per year, or 30 percent overall.
Thismeansthat the number of workers necessary to
produce an average product fell roughly athird from
the beginning to the end of thisperiod. What would a
comparable growthinlabor productivity look likein
schools? Assumethat school s use only oneresource,
teachers, and the pupil-teacher ratiowas 20:1in
1967. Then, if 30 teachers were necessary to educate
600 studentsin 1967, and if schools could have
increased productivity the way the private sector did
(by reducing labor inputs and using remaining inputs
more efficiently), a30 percent productivity growth
would imply that only 23 teachers were necessary in
1991; in other words, the pupil-teacher ratio would
have to rise from 20:1 to 26:1. With only 23 teach-
ers, school cost increaseswould bein linewith the
national economy.?
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While education reform should certainly beon
the public agenda, continuousindustrial-likerealiza-
tion of cost efficiencies are probably not what the
public hasin mind. Education costswill risefaster
than economy-wideinflation, so real spending per
pupil as measured with an averageinflation index will
rise even though per pupil resources are not growing.?
Thisisillustrated in table 4. Thistableillustrates
how spending per pupil will necessarily riseif thereis
not any productivity growth or increasein cost
efficiencies. For instance, aschool with apupil/
teacher ratio of 20:1 that pays teachers $20,000
annually will be spending $1,000 per pupil, assuming,
of course, there are no expenses other than teachers.

If wagesin the economy, and for teachers, grow 10
percent, then spending per pupil will alsorise 10
percent, to $1,100. The cost efficiencies necessary to
offset higher wagesrequirethat the number of pupils
per teacher riseto 22.2. Schools are then faced with a
continuous risein number of pupils per teacher or
steadily rising spending per pupil, ameasure of school
costsor inflation, at least when compared to other
sectorsthat can achieve greater cost efficiencies over
time.

8 school productivity gains, therefore, must bethought of asthe

achievement of higher test scores (and other improved outcomes) asreal
expendituressteadily increase (assuming theuseof anaverageinflation
rate).

School price adjustmentsare now used by education policymakersto
evaluategeographic differencesin education expenditures. Concerned
withintrastate equalization of school spending, policymakerswant to
know whether thesamedollarspurchasesimilar collectionsof school
inputsindifferent districts. Asearly as1980, Jay Chambersproposed
cresation of a"cost of educationindex” to assist Cdiforniaofficiasin
equalizing school funding after the state Supreme Court'sSerrano
decision mandated reform (Chambers 1980). Texas, Florida, Alaska,
and Ohio now adjust aid tolocal school districtsfor intrastateregional
differencesinthecost of educationinputs(McMahon 1995). TheU.S.
Department of Education hascommissioned analysesof stateand region
differencesin costsof education, cal cul ated from differencesin costsof
living, amenities, and other factors, for the purpose of determining how
school districts federal aid might be adjusted sothat federal dollarshave
equal purchasing power (Barro 1994; Parrish, Matsumoto, and Fowler
1995). Despitethissophistication regarding geographical differencesin
purchasing power of nominally equivalent dollars, little effort hasbeen
devoted to construction of ahistorical school priceindex toreplacethe
CPI-Uinschool financedebates.
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A related insight of William Baumol isthat
because productivity improvements are spread
unevenly throughout the economy, changesin prices
over timewill also vary across products. Consumers,
therefore, will spend agreater share of incomesto
purchase aconstant level of productsor servicesin
some sectors and asmaller shareto purchase a
constant level in others. That is, we must increasingly
spend alarger share of our incomeson low productiv-
ity goods and servicesthat have morerapid price
increases (like education) just to maintain the same
level of consumption.

Itisthusinevitablethat inflation in alow
productivity industry like education will be higher
thaninflationin an average industry experiencing
average productivity gains. For thisreason, use of the
averageinflation rate for consumer goods and ser-
vices (the CPI-U) systematically understatesthe
inflation facing school districts. Put another way, a
measure of averageinflation to deflate school spend-
ing trendswill systematically mislead by overstating
how much “real school spending” hasgrown. It will
givetheimpression that more of the nominal spending
growth representsreal new resources provided to
school districtsfor educating students, and that |ess of
the nominal spending growth representsinflation, than
wasin fact the case. Theissue, then, iswhether we
can select amore appropriate index to usefor analysis
of school spending.

Despite problemswith use of the consumer price
index to interpret historical changesin school spend-
ing, few researchers have attempted to create an
inflation index specifically tailored to education
(although the education research community is
increasingly sophisticated about regional differences
inthe cost of living, aconceptually similar issue).*
Kent Halstead constructed oneindex that extends
back to 1975 (Halstead 1983 and Research Associates
1993), but no others have attempted to replicate
Halstead' swork, so its accuracy |acksindependent
verification. Halstead' sindex has atheoretical
drawback that further militates against itsusein the
present study.



Alternative Options for Deflating Education Expenditures

Table4.—Therel ationship between spending per pupil and productivity

Y ear two

Year one No productivity Productivity growth
Pupils 1,000 1,000 1,000
Teachers 50 50 45
Pupil/teacher 20 20 22.2
Total annual pay $20,000 $22,000 $22,000
Salaries* $1,000,000 $1,100,000 $990,000
Spending/pupil $1,000 $1,100 $990

* Annua pay of $20,000 multiplied by the number of teachers.
SOURCE: Rothstein and Miles, unpublished tabulations.

Hal stead constructed his school priceindex
(SPI) by examining price changesfor a“market
basket” of 42 itemstypically purchased by elementary
and secondary schoolsin 1975 (Halstead 1983, 138).
In 1975, elementary and secondary schools spent
47.68 percent of their budgets on teacher salaries,
3.75 percent on student transportation, 0.7 percent on
textbooks, and 1.1 percent on electric power, etc.> By
assembling aprice seriesfor each of theseitems,
making estimates where necessary, Hal stead cal cu-
lated what it would cost public schoolsto buy an
identical (ignoring most quality improvements)
collection of goods and servicesin each subsequent
year. Heidentified this growth asthe school inflation
rate, so spending abovethisrate represented real
spending increases.

The Halstead index isnot used in this report for
two reasons. First, it isnot availablefor the entire
1967 to 1991 period, and second, its treatment of
teacher salariesis questionable. Halstead s SPI
includes aprice seriesfor elementary and secondary
teachers based on their actual salary changes. How-
ever, what schools pay teachersreflectsdistricts

5 Halstead'sweightswerebased on datacollected by theNational Center
for Education Statistics, but NCES stopped collecting such datain 1976.

choices about whether to pay teachersmore or less
than comparable workers. These choicesmay be
influenced not only by district officialsbut by legisla-
tors and teacher unionsaswell. When teacher
salariesriserelative to salaries of workerswith
comparable education and experiencein other fields,
we can presume that school s are upgrading the skill
levelsof their workforce (in other words, providing
additional inputs, more*“rea” resourcesto students).
But if teachers' salariesfall relative to those of
similarly educated professionals, then school districts
will have aharder time attracting the best qualified
teachers, and therewill be an erosion in the teacher
skill base. Variance from market norms can be
considered either an effort to attract a better (or
worse) than average quality workforce, or the provi-
sion of a“rent” (positive or negative) to teachers by
either overpaying or underpaying them.

It would have perhaps been more appropriate for
Halstead to base hisindex on all college-educated or
professional workers, agroup “comparable” to
teachers. Then, the degree to which schools pay
teachersor other school employees more than the
market rate would not be obscured by a school price
index that ignoresthe salaries of comparable workers.
Conversely, afall in teacher pay relativeto
“comparables’ would result in ameasured declinein
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real resources provided for students. Inthe absence
of aconceptually correct index, an assessment of real
school spending must rely upon some combination of
availableindicesfor particular items devel oped for the
CPI-U. Onereasonable choiceisto usetheinflation
measurefor “ services,” because schoolsare aservice
typeindustry with “cost disease’ /s ow productivity
characteristics. The actual service index of the CPI-
U, however, includes two heavily weighted items that
strongly affect the measured inflation rate but that are
not relevant to education. Shelter rent (housing)
inflation makes up alarge part of the service CPI-U
and should be excluded. Medical careaso hasan
exceptionally highinflation rate caused by unique
characteristics of the health care sector that are not
applicableto education. For thisreason, theindex
developed for thisreport—the* net servicesindex”
(NSI)—reflects priceincreases of services provided to
consumers exclusive of shelter and medical care.

“Net services’ includesitems such as entertainment
services, personal care services, personal and educa-
tional services, public transportation, auto repair,
private transportation (other than cars), housekeeping
services, and utilitiesand public services. Thesetend
to belabor-intensive serviceswith low productivity
growth (relative to goods or to the average) and
thereforeareitemswhereincreased cost efficiencies
arehard to achieve. If schoolsrely on professional,
college-educated workers more than do the sectorsin
“net services’ (asisreasonableto believe), then “net
services’ will still understate school inflation (because
wages for educated workers haverisen faster than

Inflation differsnot only for different productsor services; they also
differ for thesameproductsand servicesin different localities, because
priceincreasesindifferent localitiesat different rates. Therefore, we
have constructed aregionally appropriate NSl for each of thenine
sampledistrictsinthisstudy.

7 Coincidentally, national inflationin "net services' from 1967 to 1991
wasamostidentical toinflation in the broader servicescategory, which
includes shelter rent and medical care. We, nonethel ess, removed rent
and medical careintheconstruction of theNSI, believing thisto bethe
most theoretically justifiable approach. Thiscoincidence, however,
meansthat our conclusion about thereal national growth of school
spending (61 percent from 1967 to 1991) isunaffectedin practice by
thisdecisionto construct an NSl toreplacetheal l-servicesindex of the
BLS. Note, however, that thiscoincidence may not betruefor the
regional NSl'sweconstruct.
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average over the 1967-91 period). Appendix 2
providestechnical detail on how the NSI was con-
structed, nationally, and for each region and local
area.’

Application of the national net servicesindex to
education spending isshown intable5. Thesedata
show that the $687 spent per pupil in 1967 was
equivalent to $3,456 in 1991 dollars. Since 1991 per
pupil spending averaged $5,566, we conclude that real
school spending—real per pupil resources provided to
schools—increased by about 61 percent.” Table5
also shows measured growth in real school spending
using the “all items” CPI-U to be 99.2 percent—the
much discussed “doubling” of school spending.
Selection of the net servicesindex suggests anearly
40 percent slower growth in school resourcesthan
conventional accounts based on the conceptually
inaccurate (for this purpose) “all items” CPI-U.

In sum, choice of an inflation measure dramati-
cally affectsthe portrait of school spending growth.
The magnitude of the measurement error from apply-
ing the“all items” index cannot be precisely deter-
mined because an appropriate school index isnot
available, but construction of an index from the CPI-
U services component, with medical care and housing
excluded, seemsto bethe best alternative. Sowhileit
seems certain that conventional estimates have vastly
overstated the growth in school resources, the 61
percent growth presented in table 5 is an estimate that,
while more accurate than conventional estimates,
might still betoo high or too low. Development of an
improved inflation index for school spending should
be aresearch priority.
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Table5.—Growthin per pupil spending using different inflation measures, 1967-91

Per pupil spending

Current 1991 dollarsusing 1991 dollars
dollars net servicesindex using CPI-U
Year
1967 $687 $3,456 $2,794
1991 5,566 5,566 5,566
Change, 1967-91
Dollars ($) 4,879 2,110 2,772
Percent (%) 710 61.1 99.2
Inflation
Tota (%) 404 308
Annual 7.0 6.0

SOURCE: U.S. Department of Education. 1994. Digest of Education Statistics, 1994. Washington, DC: National Center for
Education Statistics. Tables 3 and 32.
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Appendix 2

Construction of the Net Services
Index

Appendix 2 presentstechnical information on
how the NSI was computed at the national and
subnational levels.

The National Level

The NSl representsinflation in services other
than rent/shelter or medical care. The BLS does not
publish such an index—thereisonefor "services’, for
"serviceslessmedical care" and for "servicesless
shelter” but not for "servicesless shelter less medical
care." It was necessary, therefore, to derivean NSI;
we appreciate the assistance we received in thisregard
from BL S economist Patrick Jackman, who computed
the national NS for this project. Hedid so by
combining the "relativeimportance" and price changes
in particular periodsfor "serviceslessshelter” and
"medical care" to derive "servicesless shelter less
medical care.”

For instance, using the "relative importance” for
December 1977 and the inflation rates between
December 1966 and December 1977, one can derive
the "relative importance” for December 1966. This
calculation was madefor "serviceslessrent" and
"medical care,” which alowsacomputation of the
"relativeimportance” for their difference, net services.
Thegrowth in relative importance of net services
providesthe measure of net serviceinflation for the
period December 1966 to December 1977. The same
process was repeated for the 1977-82, 1982-86, and
198690 periods. Theinflation rates of each period
were chained together to obtain an index valuefor
December 1966 and December 1990—the net services
index rises from 100 to 503. Thisinflation rateis
amost identical to that of services asawhole, whose
equivalent valuein 1991 (with December 1966=100)
is 508.

Subnational Indices

Inflation rates can differ substantially across
regions. Consequently, it was necessary to construct
anet servicesindex for each of thelocalitiesin which
the study examined a school district. Regional indices
were aso constructed. The BLS, however, provides
indices only for major urban areas and for certain size
categoriesof citieswithin each region. The regional
indicesthat correspond to the ninecitiesare: Balti-
morefor Anne Arundel; North Central C-sizefor
Bettendorf; Denver for Boulder; South D-sizefor
Clairborne; South C-size for East Baton Rouge;
Boston for Fall River; Los Angelesfor Los Angeles;
New Y ork City for Middletown; and Houston for
Spring Branch.

Therewere several other constraintsfaced when
constructing subnational indices. First, thereareno
indicesfor medical servicesand shelter for the period
before 1977 for the areas outside of the large urban
areas (including Denver). Theindicesfor theseareas
are constructed using national trendsfor the pre-1977
period. Second, theonly "relative importances' or
"weights" available at thelocal level for 1977 were
those from the CPI-U. In contrast, the national net
servicesindex used the CPI-W weightsfor the 1966—
77 period (it wasthe only national index in existence
during that time) and the CPI-U weightsfor the 1977—
82 period. Thelocal indiceswere constructed using
the 1977 CPI-W weights for the 1967—77 and 1977—
82 periods and 1982 CPI-U weights for the 198291
period. Third, theindiceswere constructed for the
full years 1967 and 1991. Fourth, the most disaggre-
gated level for which "relative importances’ were
availableisregion. Consequently, each locality's
index is constructed using the rel ative importance of
the appropriate region.

Theweighting method used for thelocal indices
was applied to the national dataasacheck. It showed
that the national net servicesindex grew 5.33 percent
more (when more appropriate weightswere used and
mid-pointsin the school year—December—were
used). To correct for thisbias, al of thelocal indices
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for 1991 were increased by 5.33 percent. Thisstep
increased their (log) annual inflation rate by 0.2
percent.

Theresulting local and regional net services
indiceswere also compared to thelocal service
indices. Inall cases (except Denver and South C-
size) the service index rose faster than the net service
index, and most were within 2 percent of each other
(except the Northeast, New Y ork, Boston, South D-
size, and Denver, which differed from 4 percent to 8
percent). Theseare not large differencesover a24-
year period. Giventhe parallel trends of servicesand
net services at the national and local levels, it might
be easier for future research to simply rely onthe
service index.
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